Applying five cultural dimensions, power distance, uncertainty avoidance, in-group collectivism, Bengali value and ethical culture, along with the two fundamental antecedents of Technology Acceptance Model (perceived usefulness and perceived ease of use), this study examined the influence of culture on the adoption decision and use of ICT by SMEs in Bangladesh. This study used a mixed-method research approach, a combination of qualitative field study and quantitative survey. This paper reports the results of the quantitative questionnaire survey. Structural equation modelling was used to test collected data from 282 SMEs in Bangladesh. The results of this study reveal a significant association of in-group collectivism, ethical culture, Bengali value, perceived usefulness and perceived ease of use with SMEs' intention to use ICT as well as a strong and significant effect of intention on actual use of ICT by SMEs in Bangladesh.
Introduction
Culture is a broad spectrum of behavioural study which has been illuminated differently in different literature. In general, culture can be defined as values, beliefs, norms, and behavioral patterns of a national group 1 . Reference 2, treats culture as the collective programming of the mind that distinguishes the members of one group or category of people from another. Although the effects of culture on leadership and organisational processes as well as on the individual behaviour have successfully been looked into in many studies, 4 its effects in ICT adoption research are inconclusive. The role of culture is controversial in the use and adoption of information technology. Some researchers favour the thought that organisations adopt technology that is useful and provides them with some economic benefit where culture has no significant role in explaining organisational technology adoption behaviour. While other researchers hold an alternative view that culture plays an important role in determining not only whether organisations in a particular country adopt a certain technology but it also impacts the degree to which it is accepted and the ways it is used 5 .
Information and communication technology (ICT) has become an inevitable part of human life in almost every sphere of work around the world. The rapid growth of ICT usage has reshaped the ways of communication and also made changes in the strategies for organization both in the public and private sectors. Introduction of ICT, particularly the Internet, in the business sector not only involves changes to the systems, procedures, and processes of relevant services but also affects the way through which customers, suppliers, the regulatory bodies and other external parties deal with business organizations.
With its various advantages, such as lower cost, speed, accuracy, efficiency and opportunity to communicate regardless of time and place, information and communication technology has become the fastest diffused technological innovation to date. Although the study of information and communication technology acceptance has received many researchers' interests in both developed and developing countries, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] in the last few decades, the amount of research looking at ICT from a developing country perspective is scarce. Recent Internet usage statistics suggest new opportunities for research pertaining to information technology adoption. These statistics may also attract researchers' attention towards developing and least developed countries along with the developed countries.
Internet use in Bangladesh has been growing rapidly.
The total Internet population of the country stands at 100,000 in the Year 2000 20 In the past, the adoption and diffusion phenomenon of ICT from an organizational perspective has been looked into mostly by anticipating the effects of innovation characteristics and the impacts of organizational, institutional and environmental forces. Although the cultural dimensions are important, they have not been studied widely in addressing the ICT adoption and diffusion. This study considers cultural dimensions as antecedents of ICT adoption and diffusion among the SMEs in Bangladesh, and this study applies a mixedmethod research approach which includes both qualitative field study and quantitative questionnaire survey. 30 (p.183) . A number of external factors (such as environmental, organisational etc.) can make a given behaviour easier or harder to perform. The theory of planned behaviour (TPB) holds that human action is guided by three kinds of consideration which are: beliefs about the likely outcomes of the behaviour and the evaluations of these outcomes (behavioural beliefs), beliefs about the normative expectations of others and motivation to comply with these expectations (normative beliefs), and beliefs about the presence of factors that may facilitate or hinder performance of the behaviour and the perceived power of these factors (control beliefs). TPB also explains that certain factors or constructs known as control beliefs, may facilitate and impede peoples' behaviour, thus, can influence a persons' adoption intention or action (e.g., purchasing a product or service). 31 The technology acceptance model (TAM) was developed by F. D. Davis 27 to explain information technology (IT) usage behaviour. It is an adaptation of TRA and states that behavioural intention to use a technology is directly determined by two key beliefs: Perceived usefulness and perceived ease of use.
Theoretical Framework& Hypotheses Development
Perceived usefulness assesses the extrinsic characteristics of IT (i.e. task oriented outcomes) while perceived ease of use examines intrinsic characteristics of IT (e.g., ease of use, ease of learning, flexibility and clarity of interface). 9 The earlier version of TAM included subjective norms along with perceived ease of use and perceived usefulness as antecedents of behavioral intention, and it was omitted from the model latter. Social influence has a strong effect in technology adoption in mandatory setting while it has different effects in voluntary setting and in the context of having experience. 17 One key benefit of using TAM to understand system usage behaviour is that it provides a framework to examine the influence of external factors on system usage.
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Various external variables such as computer selfefficacy, social influence, experience, voluntariness, diversity of technology, trust, culture, and relevance, have been added in the context of TAM in different settings to get more insight into technology acceptance in previous initiatives. 6, 9, 12, [16] [17] [32] [33] [34] [35] [36] Although there is a lack of empirical studies reporting significant link between cultural dimension and different facets of IT use, [37] [38] [39] [40] [41] [42] [43] [44] , Ref. 45 finds that the national culture and the ICT adoption rate of a country are closely related. They further report most of the Hofstede's dimensions 3 are important in influencing adoption, and power distance and uncertainty avoidance dimensions seem to be most influential. Reference 5, supports this notion through their study of B2B ecommerce adoption in Taiwanese electronic industry. In addition to the two above mentioned cultural dimensions of power distance and uncertainty avoidance, this study anticipates the effects of three cultural dimensions, namely in-group collectivism, ethical culture, and Bengali value, on SMEs' adoption and use of ICT in Bangladesh. As a result, five dimensions of national culture are considered in this study:
• Power distance refers the degree to which members of a collective expect power to be distributed equally. 4 • Uncertainty avoidance refers the extent to which a society, organisation, or group relies on social norm, rules and procedures to alleviate unpredictability of future events. 4 • In-group collectivism refers the degree to which individuals express pride, loyalty and cohesiveness in their organisation and family.
Ethical culture refers the extent to which a society, organisation, or group applies ethics and justice in their activities and discourages any form of corruption, nepotism or regionalism. Unlike uncertainty avoidance corruption, nepotism and regionalism have been reflected in almost everywhere in social, organisational and group activities in Bangladesh. These aspects of behavioural philosophies have been reflected frequently by many entrepreneurs while they were interviewed during field study, thus this aspect of culture has been coded as an added constructs for this study (Field study) . Bengali value is also another added cultural dimension which strongly guides and shapes human behaviour and communication. 
Hypotheses Development:
Based on the above discussions the following hypotheses have been proposed (see Figure-1 
Research Methodology and Findings
This study applies a mixed method research approach. An in-depth field study was conducted to explore constructs and anticipate the structural links among them as well as fine-tune and contextualise the concepts developed from the literature. To test the model developed from the field study a questionnaire was designed for data collection. The measures of the questionnaire used to operationalise the constructs were adapted from relevant prior studies, taking into consideration of the findings of the field study and the targeted context. The developed questionnaire was further validated via pilot test. The final questionnaire was sent to owners or managers (decision maker) of SMEs or their delegated representatives in Bangladesh. With the assistance of a group of trained surveyors 282 survey responses were received. The collected survey data was analysed through PLS graph software. This paper reports the results of the questionnaire survey.
Sample Selection
The study investigates the opinions and perceptions of the owner or owner manager or manager (decision maker) or delegated representatives of SMEs located at or adjacent to Dhaka city. Dhaka has been selected as the sampling area considering the fact that high industry concentration is evident at or nearby Dhaka. The Internet penetration is also high at Dhaka which comprises around 80% of total country's Internet users. 
Demographic Information

Hypotheses Testing
Model Specification
In the theoretical model, actual usage behaviour (B) has been modelled as a direct function of behavioural intention (BI). BI is in turn, a weighted function of perceived usefulness (U), perceived ease of use (E), power distance (P), uncertainty avoidance (A), in-group collectivism (C), ethical culture(H),Bengali value (V) and error term (e 
Data Analysis and results
The structural equation modelling is appropriate to analyse the data in accordance with the proposed conceptual framework. A growing number of researchers are adopting causal or structural equation modelling as it allows the analysis of complex networks of constructs, each construct typically measured by multiple variables. Understanding the nature of the study and its practical implications, the data gathered from the survey were analysed by partial least squares (PLS) based structural equation modeling. 46 
Measurement model
The measurement model was first assessed by a confirmatory factor analysis though PLS graph. The model, therefore, was assessed for evaluating the psychometric properties of the measurement model in terms of reliability, convergent validity, and discriminant validity. 47 The reliability of the constructs was assessed by considering composite reliability. Construct reliability for all of the factors in the measurement model were above 0.70, an acceptable threshold suggested by Ref. 48 . Construct validity was evaluated by examining the factor loadings within the constructs as well as the correlation between the constructs. 49 The factor loadings on all of the constructs were highly satisfactory in the expected direction with satisfactory critical ratio and level of significance (i.e. ranged between .568 to .989), thus providing evidence of satisfactory item convergence on the intended constructs (see Table 2 ). This study used the square root of the AVE and cross loading matrix to assess the discriminant validity as suggested by Ref. 50 and Ref. 46 . According to Ref. 46 , the model is assessed to have acceptable discriminant validity if the square-root of the AVE of a construct is larger than its correlation with other constructs. The results are detailed in Table 3 with the square roots of the AVEs shown in the main diagonal of the table. The off diagonal elements represent the correlations among the latent variables. Table 4 indicates that the discriminant validity of the latent variables was met, which means that all the latent variables are different from each other. Discriminant validity of the measures has also been cross-checked through cross loading matrix. 46 Results of the cross-loading analysis showed that all items loaded higher on the construct that they were measuring than they did on other constructs in the model. 46 To save space, the cross-loading matrix is not presented in this paper.
Structural model
The structural model deals with testing the hypothesized relationships. Bootstrap method has been used to test the hypotheses. The results detailing the path coefficients and t-statistics are summarized in Table 4 ). The structural equation estimation shows that all constructs under the model are related in expected direction according to the proposed theoretical framework except power distance and in-group collectivism.
The study has shown that the proposed model can be used to explain intention to use as well as actual use of Information and Communication Technology by SMEs in the Bangladeshi setting. The fundamental component of TAM, perceived ease of use and perceived usefulness were found to have strong significant effects on behavioural intention. The result is complementary to some of the previous studies. [53] [54] [55] [56] The result is also complementary to the fundamental assumptions of TAM as supported by many previous studies. 6, [8] [9] 16, 27, 34, 57 As postulated the cultural dimensions have also significant influence in explaining SMEs' intention to use ICT and actual use behaviour. Among the five predicted cultural dimensions, uncertainty avoidance, Bengali value and ethical culture were found to have significant influence on intention, while power distance and in-group collectivism were found to have no significant influence on intention to use ICT among Bangladeshi SMEs. Finally the results of this study confirms intention as a significant determinant of actual ICT use behaviour of SMEs in Bangladesh. This finding supports previous theories and empirical studies. [6] [7] [8] [16] [17] 22, 24, 29, 58 
Discussions
The structural equation model explains the joint effects of all constructs used in the model. The study depicts the magnitude and degree of the effects of the antecedent factors of ICT use among SMEs in Bangladesh. The study found that perceived usefulness, perceived ease of use, uncertainty avoidance, Bengali values, and ethical culture have significant influence on behavioural intention while power distance and in-group collectivism didn't produce significant effects. Thus hypotheses H 1a , H 1b ,H 1d ,H 1e , and H 1f were supported and H 1c and H 1d were not supported. High power distance between top management and employees are evident in Bangladesh as in other developing countries. A discriminatory level of ICT resources and services usage is evident in Bangladeshi firms; not all levels of employees are given access or given the same level of access to the ICT. In addition, power distance is evident in both ICT adopting and non-adopting firms in Bangladesh. As a result, the hypothesised significant (negative) influence of power distance on intention to use ICT among SMEs in Bangladesh is not supported by the results of this study.. On the other hand the in-group collectivism, also hypothesised as negatively related to intention, was found to be positively related. This also happened as the in-group collectivism was measured through overall collectivism phenomena. Like the Bengali value, the ethical culture has characterised the culture of the country. Corruption, nepotism and regionalism have become common phenomena in Bangladesh. This cultural dimension also exhibited a negative and significant association with the intention to use ICT in this study. The results of this study indicate that any form of corruption, nepotism and regionalism inhibits adoption and use of ICT among Bangladeshi SMEs. Bangladesh is a country which received the top position in the world's most corrupt countries in three consecutive years (2004) (2005) (2006) . The introduction of ICT will help detect the corruption and unlawful works thus the government and concerned authorities will be able to easily take appropriate steps to combat the corruption and unjust activities and to establish economic and social justice. Finally a strong and significant effect of behavioural intention on actual use behaviour is found. This result indicates that the positive and strong intention would foster the use of ICT in SMEs in Bangladesh.
Conclusions
SMEs are considered an incubator of the national economy. The economic development of the country is largely dependent on the development of SMEs. Adoption and use of ICT can help develop SMEs by improving efficiency in their operations and by being more competitive in the global environment. The government of Bangladesh is committed to establishing a computer driven society and utilising the potential of information and communication technology in the country's economic development. Thus ICT has been considered as a thrust sector of the country and numerous policies and priorities have been adapted to promote ICT adoption and use in the country. The government has also launched some motivational programmes to boost ICT usage in different sectors. The present government of the country moves ahead with a slogan of establishing the Digital Bangladesh by 2021. To attain the target the government has also introduced some grants and subsidies and some other financial and infrastructural supports. This study explored a different aspect of ICT adoption and use among SMEs in Bangladesh. It is believed that a significant development will be evident if the government considers the cultural issues and motivates SMEs owners and other parties concerned to overcome the traditional hierarchical organisational systems where the authority and power is concentrated at the top of the hierarchy. In conjunction with the existing policies, supports, grants, subsidies and various motivational programmes, establishing a class-free network type of working environment may foster the rapid expansion of ICT adoption and use among SMEs in Bangladesh, which certainly will result in an improved organisational performance.
